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ABSTRACT 

Visual and sensory evaluation traits of beef rotisserie roast products processed 

from the triceps brachii, mfraspmatus and rectus femoris muscles were evaluated by an 

untramed consumer panel assembled at Texas Tech Universky to determme if these new 

products were acceptable. Data were collected during 12 sensory panel sessions. The 

attributes measured for each roast all were found to be highly acceptable wkh the highest 

percentage of consumer responses m the "like moderately" or higher categories. The 

triceps brachii received the highest ratmgs m a majority of the categories includmg 

tenderness, juicmess, overall likeness and purchase mtent. The rectus femoris was the 

second highest rated muscle and the mfraspmatus was the lowest rated. The sak content 

of the roasts was rated as "just enough salt" by a majorky of the panelists with a few 

responses indicating "not enough sak" or "too much sak". Consumers indicated they 

would pay a higher price for cooked roasts from the triceps brachii than the roasts from 

the rectus femoris and infraspinatus. These data correlate with the higher sensory and 

visual ratings the triceps brachii received durmg the study. A cost analysis showed the 

price the consumer would pay for each cooked roast would be feasible if the final weight 

of the cooked roasts was approximately .5-kg. The data m this study indicate beef 

rotisserie roasts from the triceps brachii rectus femoris and infraspinatus muscles could 

be processed and offered to consumers at the retail level and likely have success in the 

supermarket and foodservice markets. 
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CHAPTER I 

INTRODUCTION 

The popular topic of conversation lately wkhin the meat mdustry is the decrease 

m beefs market share. Several factors are to blame for the loss of beef consumers. 

Anything from beef bemg too expensive, too tough, not convenient, not safe to the 

envh-onment, not entkely safe for consumption and not worth the fuss anymore are some 

of the reasons for the decrease m annual beef consumption per capka. It is obvious that, 

if the beef mdustry mtends to regam ks fair market share, k needs to fmd some way to 

rebuild consumer confidence m the products k is marketing. Changmg trends always are 

present wkhm the mdustry, but one thmg will always hold true; the consumer blows the 

whistle. Of course, the poukry industry has figured determined how to keep the 

consumer happy and content as shown by the ever- increasing market share the poultry 

industry retains each year. They know what the consumer wants, which is a tough job, 

because the consumer base always seems to be changmg ks proverbial mmd. 

According to Kevm Yost, executive director of channel marketing for the 

National Cattlemen's Beef Association (NCBA), if consumers can find the meats they 

want, then the beef mdustry stands to win proportionally because beef leads in total meat 

case volume (Lazar, 1998). How does the beef mdustry find these products? The answer 

has to lie m research. NCBA is constantly using beef check-off dollars to conduct 

research to learn what consumers want. The beef mdustry has the raw product but is not 

exactly sure what to do with k. 
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The retail market for beef has changed greatly over the years. Case ready 

products and Home Meal Replacement (HMR) products have mfiltrated the retail cases 

that formerly housed a sunple menu of steaks, roasts, and ground products. Several 

reasons have combined to cause this change. Case ready products are quicker and easier 

to prepare, more efficient, and also vertically mtegrate the beef mdustry, much like the 

pork and poukry mdustries. HMR products are available to provide convenience for the 

consumer. Lookmg at the differences between the retail market m 1988 vs. 1998, the 

biggest change is toward more convenience (Nunes, 1998). In 1988, consumers would 

have welcomed more convenient products but were not willmg, at that time, to pay for 

the added convenience. Today, wkh the economy improvmg, the consumer is more 

inclined to pay for the convenience of meat products aheady cooked or ready to cook. 

This change opens new doors for the beef industry. The poukry mdustry has had thek 

rotisserie chicken product for a while and has had relative success. However, consumers 

still want thek beef and a HMR product that resembles rotisserie chicken could provide a 

new and profitable avenue for the marketing of beef products. 

The purpose of this study was to mvestigate beef roast rotisserie products. NCBA 

is attemptmg to utilize muscles from the round and chuck to add more value to these 

wholesale cuts that generally have been retailed for lower prices. The objectives of this 

study were to conduct a consumer sensory panel on three beef rotisserie style roast 

products and determine if they were acceptable in palatabilky as weU as determine 

whether or not the consumers would be willmg to purchase this type of rotisserie product. 

If these products are a success, k would open new doors at the retail level or at least 

strengthen the notion that beef products could now compete even more with chicken in 
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the rotisserie and ready-to-eat market. For this reason, NCBA believed a product such as 

the new rotisserie roasts would not only provide a product for the new HMR market, but 

also could cut mto the poultry share of the market. This product would provide a beef 

roast that could conqjete and provide a sensible akemative to rotisserie chicken. 

Why not challenge chicken? The poukry mdustry is movmg ahead with thek 

foodservice products. Currently, foodservice accounts for 48% of total chicken sales. 

Soon, the spUt will be 50-50, with foodservice ukknately pulUng ahead (Johnson, 1995). 

If chicken can expand and be successfiil so can beef All of these factors are the reason 

this project was conducted. Not only was this project set up to confirm the acceptabilky 

of the sensory and visual aspects of this type product with consumers, but also to 

compare different muscles from the chuck and round that were processed into these 

rotisserie roast type products. Would the consumers m this area, varying ki demographic 

profile, accept and choose this type of product? Also, could varying cuts from the round 

and chuck be used and receive the same overwhehning response? Furthermore, what 

factors affect the difference in responses or the fact that the products are acceptable and 

how much does each factor contribute toward the acceptabilky of each product? These 

are the questions we investigated, determined and reported m this project. 
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CHAPTER II 

REVIEW OF LITERATURE 

Not much published information is available about rotisserie beef roast products 

because they are a fakly new concept. However, considerable interest is being shown in 

these products. 

Beef and Consumer Trends 

Seventy percent of beef volume in the United States moves through retail stores. 

The beef industry is adjusting the retail envkonment to recover market share that has 

been declinkig durmg the last decade because of a shift m consumer hfestyles (Lazar, 

1998). With 70% of women in the work force and 75% of women doing the majority of 

the shoppmg and cooking, various NCBA studies kidicated that women are looking for 

short-cuts and easier ways to serve hot, nutritious meals to thek families. Many 

consumers have suggested that they feel guiky about buykig takeout night after night 

(Stanton, 1998). This mformation implies that consumers want another choice besides 

takeout foods, mcludkig buymg somethkig at the retail level to take home and prepare 

themselves. Children of dual mcome femilies have kidicated that when they grow up and 

take care of thek own families, they want to restore and kitend to have the 'Tamily meal 

tune" (Stanton, 1998). The only way to regam this family tkne around the dmner table is 

to provide the product that fits the situation. Gone are the pot roasts and stews that sk 

and sunmer for hours. Today, the decision on what to have tonight for dmner often is 

made at 4:30 m the afternoon or later that same day (Lazar, 1998). Also, of meals that 
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are eventually prepared, only 4% of them will take more than 60 min to prepare (Lazar, 

1998). Because of the lack of tkne to prepare a full meal, along with more parents 

working full tkne, k is not surprising to see how the food service sector has grown over 

14% in the last 20 years and now claims 52% of the food market. This percentage 

accounts for over one-half of the food market and shows how the retail sector is losing ks 

share. As predicted, as the retail sector loses ground to foodservice, so does the meat 

(especially beef) portion of retail sales. 

Consumers want to eat well-rounded meals, and they need help assembling them. 

Thus, retailers and thek supphers must continue to adapt to the changing marketplace 

(Nunes, 1998). If NCBA can increase the purchase of meat, especially ready-to-eat, 

quick, easy-to-prepare products, then beef definitely stands the most to gain, as thek pre

cooked product line is new and ready to be exposed to consumers. 

Home Meal Replacement 

HMR products are on the forefront of the new quick and convenient age of food 

preparation and products. HMR meat products range from raw, portioned and seasoned/ 

markiated meat for stk-fiy or kabobs, to fully cooked, heat-and-eat products and ready-

to-eat, carry-out kems (Salvage, 1999). Pre-cooked product for the HMR market is one 

of the fastest growing segments of the meat mdustry. A defmite advantage to HMR is 

taking the guesswork out of preparing a meal. All the consumer has to do is heat-and-eat. 

Most consumers claim a mam reason they do not cook beef at home is because they lack 

the skills to prepare a variety of beef cuts. The consumers are reluctant to purchase a cut 

of meat only to ruin k because they do not know how to prepare k. They prefer ground 
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beef, steaks, chicken breasts and pork chops because they know how to prepare them 

(Lazar, 1998). HMR products now enter the market. Fully cooked products offer 

consumers the most convenience (Salvage, 1999). 

Supermarkets and convenience stores now have an opportimity to expand into a 

market waking to be exploked. An estimated $100 billion a year takeout food busmess 

exists and supermarkets are ready to con^te. Accordmg to Food Marketmg Institute 

data, 91% of all supermarkets now offer takeout meals, and 70% of all shoppers say they 

buy them (Rogers, 1996). Industry analyst Howard Solganic of Solganic and Associates, 

Dayton, Ohio, predicts k's a force that restaurants should take seriously. "Wkh over 

30,000 supermarkets m the United States, grocers have the resources to be mcredible 

competitors in foodservice," says Solganic (Rogers, 1996, p.93). Supermarkets are trying 

to find a way to expand kito new markets, and HMR is the new path they all seem to be 

taking. 

One important thing to consider is that the meal solutions offered at supermarkets 

must taste delicious and be easy to prepare. Consumers are more demanding today than 

they were in the 1950's when television dinners were successful by convenience, not 

taste (Aylward, 1998). Because of these trends, packers and processors have a growing 

opportimky to expand thek HMR products. Americans spend nearly $650 billion 

annually on food, with 53 cents of every dollar gomg to buy food, accordmg to the Food 

Marketmg Institute (Forghiss, 1997), but only one-half of each dollar spent on food goes 

to supermarkets (Lazar, 1999). Agam, supermarkets have a great opportunity to expand 

with HMR and beef can be a large contributor. 
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New Beef Rotisserie Roast Products 

It is obvious that consumers today want for more convenient, consistently high 

quaUty beef products at both the retail and foodservice levels. It is also well known that 

the beef industry is searching for new ways to gam ground ki the retail meat market and 

compete with the poukry industry. For these reasons, along with the fact that the meat 

consumer is ready for a change, NCBA has found a way to create products that serve 

both of these functions. This new beef rotisserie roast product is the product they feel 

best meets thek agenda. Hopefully, this new product will satisfy the want for new HMR 

products as well as rival rotisserie chicken products, which move 500 million chickens 

per year according to the National Chicken Council (Meat Business, 1999). 

A main point for the new beef product was that k would be a cut utilized from the 

chuck or the round. NCBA is urgkig processors and packers to create this new product 

for time-constramed consumers. The product is easy to prepare and concentrates on 

uskig these underutilized lean beef cuts from the rounds, chucks, and briskets to create 

new products (Aylward, 1998). The chuck and round of a beef carcass comprise 69% of 

the total carcass but sell poorly when compared to the middle meats of the lorn and rib. 

Most of the reason for this declkie m the sale of chuck and round cuts is because 

consumers are bemg mcreasmgly crunched for tune as well as a younger generation of 

consumers havmg considerably less knowledge of how to cook these less tender cuts of 

beef By fmdmg some new uses for these underutilized cuts, the beef mdustry can build 

beef demand and stabilize consumption which benefits all facets of the beef mdustry 

(Aylward, 1998). The problem with the tradkional retail cuts from the round and chuck 

is that they could take 3 h to cook. Most consumers are not wilUng to prepare a dish and 



wak that long for k to be cooked. However, consumers said they would probably serve 

products such as pot roasts if they coidd be purchased fiilly cooked (Aylward, 1998). 

A way that NCBA found to utilize these beef cuts was to start excismg w^ole 

muscles mstead of trykig to use the tradkional cuts. Whole muscles offer more 

opportunity for entrepreneurs wantmg to develop new beef products (Perkins, 1998). 

Each subprknal has several specific muscles and each muscle has different performance 

characteristics. An example ofan underutilized cut would be the beef knuckle. The 

knuckle contains four muscles. Of these four, one is very tender, two are relatively 

tender, and one is relatively tough (Perkms, 1998). By separatkig these muscles mto 

mdividual units, they can be prepared and utilized differently to produce consistent 

products that consumers want. Muscles in the knuckle can be better utilized individually 

rather than assuming the whole knuckle is tough and tenderizing the entke cut. 

Obviously, this tenderization procedure ruins a perfectly good and tender muscle that 

could be utilized differently. These methods of separating mdividual muscles and 

processmg then accordmgly would resuk ki little waste, more consistent products, and 

would increase the overall value of each muscle. Dr. Tony Mata of NCBA claims 

processors can take any muscle, tough or tender, and do something to k to make k a 

valuable commodky for the beef mdustry. The beef mdustry has to move from selhng 

just the chuck and the roimd and break dovm these parts of the animal and create value-

added products (Salvage, 1999). 

The roasts m this particular project were products NCBA has been considermg for 

some tkne. NCBA's test marketing of this type of product revealed that consumers want 

another rotisserie product choice. This product will enter the market giving the 
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consumers a different choice of rotisserie product wkh a different flak and flavor. This 

boneless roast is formulated wkh a 15% mjection of a brine mixture of water, phosphate 

and up to 1% salt. The shelf hfe of this particular product is 21 d when kept at 40 F or 

below (Aylward, 1998). A poskive attribute of these roasts is thek nutrkional 

composkion. Based on the criteria used to create nutritional labels, this particular 

product has 6 g of total fat, compared to 9.5 for rotisserie chicken. The total saturated fat 

of rotisserie beef is 2 g compared wkh 3 for rotisserie chicken (Krizner, 1999). Other 

consumer studies have reported that more than 70% of consumers said they would pay 

between $7 and 9 for each roast and possibly even more. This product can be prepared 

using the same equipment used for chicken. It would be sold pre-seasoned hi .5 to .9-kg 

roasts and could be held ki a warming oven for at least 2 h (Krizner, 1999). 

Sak 

Sak is used as a flavoring agent in a small amount in processed and value-added 

meat products during pumping. Most consumers perceive foods without salt as too bland 

and lacking in flavor (Marriott, 1997). Moreover, sak is also added because k helps 

extract the myofibrillar proteins, and thus gives binding strength (Pearson and Gillett, 

1996). This effect, of course, helps to reduce the cooking loss of the roast product. Sak 

also helps with shelf-life dehydratkig and akering osmotic pressure so that k inhibks 

bacterial growth and subsequent spoilage (Pearson and Gillett, 1996). Thus, the value of 

sak extends beyond ks flavor contribution to enhance storage stabilky and bkidmg meat 

particles (Marriott, 1997). 

amsa 
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Phosphate 

Phosphate is added to the brine injected mto these roast products to increase 

water-holding capacky and therefore, increase the juiciness and cooked yield of the 

product. The action of the phosphate in the meat products appears to be two-fold: (1) 

raising the pH, and (2) causing an unfolding of the muscle proteins, thereby makkig more 

skes available for bkiding water (Pearson and Gillett, 1996). Therefore, phosphates are 

widely used in processed and value-added meat products because they help create a 

product that will have a higher final yield after cooking which allows greater profit as 

well as a juicier, more palatable product for consumers. 

10 



• . . v , . . i . - . . . j . f c . . > . n yrr*yaFt?FiTiirtlF^ 

CHAPTER in 

MATERIALS AND METHODS 

Product Selection 

This study was conducted ki cooperation wkh the National Cattleman's Beef 

Association, Chicago, IL (NCBA). NCBA selected the muscles to be used ki this study. 

The study utilized the infraspinatus (top blade) and triceps brachii (clod heart) muscles 

from the beef chuck and the rectus femoris (knuckle center) muscle from the beef round. 

These particular muscles were chosen from a group of 20 muscles that were analyzed by 

the research and development department at NCBA. Different factors were observed to 

determine which particular muscles to incorporate mto the study. Selection of muscles 

by NCBA included those that would maintaki thek tenderness and juicmess while bemg 

cooked up to 74° C internally as well as stay tender and juicy while being held up to 2 h 

in a warmer at 66** C. Moreover, a muscle that was approximately .5 to .9 kg raw weight 

and 3.8 to 4.5 cm thick also was needed. Finally, the roasts were to be obtained from the 

chuck or round to be cost effective and would cook to 63° C m no more than 75 min and 

have the natural shape of a roast that could be sliced across the gram. 

Product Preparation 

The processed knuckle center product was shipped from American Foods Group 

(Mkchell, SD) while the top blade and clod heart products were fabricated and processed 

at the Texas Tech University Meat Laboratory. Muscles from the chuck were fabricated 

from Select beef chuck clods (IMPS #114) from the Excel Corporation hi Plakiview. 
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Product was stored at 2**C until processed. The respective muscles were pulled out of the 

clod, trimmed of all external fat and visible connective tissue, and cut to the desked size 

of .5 to .9 kg and 3.8 to 4.5 cm thick. Extra roasts were cut to perform a trial run on the 

injector and to cahbrate k to pump to 15% of the green weight of the product. The roasts 

were mjected individually using the Gunther Brand (Model # P/16/32) pickle kijector 

wkh the conveyor bek speed at the slowest of the two available bek speeds (2.2 m/min). 

The brme solution injected into the product consisted of 1% salt and .2% phosphate 

(Carnal 822; Bavaria Co.). The sak was utilized for flavor and as a preservative and the 

phosphate was added to increase the water holding capacky as well as mcrease the bind 

and sliceabilky of the roast. After the muscles were injected and allowed to drain for 5 to 

10 min, the roasts were coated with a mixture of ohve oil (100%) and .5% mixture of 

Itahan spice, rosemary, oregano, savory and ground pepper to 2% of thek raw weight. 

After the spice was added, the roasts were vacuum packaged, frozen, and stored at -25° C 

until they were thawed and cooked for consumer panel evaluations. 

Roast Cooking and Preparation 

Roasts were thawed at 2° C at least 24 h before being cooked and served. Roasts 

then were prepared for cookmg. A plastic pop-up probe thermometer was placed mto the 

center of each mdividual roast. The letters "B" (blade), "K" (knuckle), and "P' (triceps) 

were written on each thermometer mdicatkig the muscle. The thermometer popped at 

approxknately 63° C to mdicate the roasts had reached the desked medium-rare degree of 

doneness. 

12 
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foam 

After the thermometers were in place, the roasts were put into stainless steel 

basket racks that fit into the rotisserie oven. Three to four roasts, depending on thek size, 

were placed into each basket rack. The baskets of roasts then were placed mto the 

rotisserie oven that was a Hickory 5.5G (gas) semi-convection oven, which was 50% gas 

and 50% electric. The oven temperature was set at 163° C (325° F) and the roasts were 

cooked to a final internal temperatm-e of 63° C. The oven was a double-turn rotisserie 

oven, turning the roasts in the basket in a planetary rotation as the roasts cooked Finally, 

approxknately 1.3 cm of water was on the bottom of the mside of the oven to facilitate 

easier clean up after cooking as well as help offset the lack of uniform ten )̂erature 

usuaUy associated wkh this type of oven. Because some of the roasts reached the desked 

internal temperature earher than others, an AJto-Shaam Oven (model #750-TH-II, 

Menomonee Falls, WI) was en^loyed to keep the optimum internal serving ten^rature 

until the consumer panel was ready to sample the product. The roasts were held in the 

warming oven for approximately 1 h but no longer than 2 h prior to serving. 

Consumer Panel 

An untrained consumer panel was recruited to evaluate the rotisserie roasts. The 

panel was assembled by using word of mouth as well as by calling individuals on a hst of 

consumer panelists who had participated on past consumer panels at the Texas Tech Meat 

Laboratory. Each person contacted was asked if they would participate and told they 

would receive 4.5 kg of ground beef from the Texas Tech Meat Laboratory if they did 

evaluate the product. After an individual agreed to participate, they selected a 1-h tune 

slot of 12 available. The hour stots were offered on 2 d between 1100 and 1300 h and 
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between 1700 to 1900 h. Because 12 sensory panel booths were available, 12 panelists 

per group was the optimum number. Because ofan overwhelming response and some 

expected schedulkig conflicts, some of the time slots had more than the desked 12 

panelists. The extra panelists at these time slots were moved into the sensory booths as 

kidividuals of the first set of panelists finished thek evaluations. 

Upon arrival at the Texas Tech Meat Laboratory, each panelist briefly was told 

what the project entailed and what was expected of them. This tkne also was utUized to 

famiharize the potential panelists with the sensory evaluation form (Appendbc A). They 

also were informed that they could pick up thek complimentary ground beef after the 

session or receive a certificate (Appendbc B) allowing them to pick up the product at a 

more convenient time. 

After the briefmg and answering of panelists' questions, they were dkected to the 

panel room. One panelist was dkected to each of the 12 booths. Each booth contamed a 

sensory evaluation form, a small paper plate, a napkin, two toothpicks for product 

handling, a pencil to fill out the sensory form, and a 6-oz paper cup filled with water. 

The water was provided to cleanse the palate between samples. 

After the panelists were settled and comfortable wkh thek booth and 

surroundings, a whole cooked roast of one of the muscles was brought m for visual 

evaluation. The roasts chosen for visual evaluation were of similar size and appearance 

to try to eliminate any variable factors that could adversely affect the opkiion of the 

panelists and thek respective answers for each muscle. Each roast was brought ki on a 

plate that was marked with the letter "A", "B", or "C." The roasts also were covered with 

foil when they were brought m and the corresponding letter was written with a Sharpie 
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pen on the foil. The letter corresponded to a certam muscle with "A" bemg the 

mfraspmatus, "B" the rectus femoris, and "C" the triceps brachii. Each panelist was 

asked to evaluate the appearance of the roast and rank k usmg a 9-pomt scale rangkig 

from "dislike extremely" to "hke extremely". The choices were hsted so the panelist 

simply made a check mdicating thek choice. They also were asked to estknate the 

weight of the cooked roast usmg a 6-pomt scale rangkig from .5 lb (.23 kg) to a weight of 

over 2.5 pounds (1.1 kg). Fmally, each mdividual was asked to mark the price they 

would be willing to pay for the cooked roast. Five price ranges were hsted rangmg from 

$5.50 to 6.50 to over 9.50. The panel room was divided mto three sections (A, B, and C) 

so that when a panelist in section A finished evaluating a certain roast, the product could 

be passed to a paneUst in section B for evaluation. Three student servers were utilized ki 

the panel room to fecihtate the proper rotation of the cooked roast products used for 

visual evaluation. After each panelist evaluated each of the three different roasts, the 

roast products were removed from the panel room and the shced products were presented. 

Each panelist was given a small paper plate contaming two .64 cm thick slices of 

roast that were uniform in size and appearance. The slices were kientified as being from 

roast A, B, or C by the corresponding letter on the plate as well as on the foil covering the 

shoes. Only one sample was available for evaluation at a time. Each panelist was asked 

to view the shoes indicate thek opinion on the appearance. They used a 9-point scale 

ranging from "like extremely" to "dislike extremely." Panelists also were requked to 

indicate thek overall like or dislike for tenderness, juiciness, flavor, overall liking of the 

meat (spices excluded), aroma of the shoes, leanness, amount of sak, overall liking of sak 

and overall liking wkh all factors considered. All of these attributes were scored on the 
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same scale as the appearance variables ("like extremely" to "dislike extremely"). The 

last two attributes the panelists were asked to score were amount of sak (5-point scale 

from "much too much sak" to "way too little sak") and likelihood to buy the roast (5-

point scale from "definkely would buy" to "definkely would not buy"). 

A total of 28 roasts of each muscle were cooked during the 2-d study. None of 

the roasts used for the whole roast evaluations were sliced and used for shoe evaluations. 

The last page of the evaluation form was used to obtain demographic information 

from each panelist. Gender, household size, household income, age, ethnic origin and 

annual household income were the fectors requested. The last page also was used for any 

comments or suggestions from the paneUst. 

Statistical Analysis 

Data were analyzed using ANOVA with GLM procedures of SAS (1996). 

Consumer acceptability percentages were analyzed using the frequency procedure with 

the chi-square option. The chi-square procedure was used to analyze responses to 

demographic questions. PROC CORR procedure was used to calculate the sunple 

correlation coefficients of all consumer sensory and visual ratmgs. Stepwise PROG REG 

procedure was used to determine the top independent variables for each model used to 

predict selected dependent variables. 
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RESULTS AND DISCUSSION 

Consumer Panel 

The 126 consumers who participated in the sensory and visual evaluations of the 

study showed a wide range of demographic characteristics (Table 1). Percentages and 

numbers are based on all data provided, however, not all consumers provided all 

demographic data. Fifty-eight percent of the panehsts were male while 42% were 

female. The household size of the panelists ranged from mdividual household to 

households of six or more people. The more frequent household sizes were two and 

three, which together accounted for 65% of the total. Forty-seven percent of the panelists 

came from single income households while 53% came from a dual-income household. 

The ages of the panehsts ranged from 18 to over 50 y with fekly even distribution among 

age ranges. The most common ethnicity was Caucasian/White at 82% of the total; 

however, African American, Native American, Hispanic and Asian ethnic groups also 

were represented. Income of the panelists ranged from less than $20,000 /y to over 

$70,000. 

Effects of Demographics on Consumer Ratmgs 

No differences (P > .05) in the products' overall likeness or purchase intent were 

found because of demographic data differences. Roasts were not rated higher or lower 

because of panelists' kicome level, age, household size, etc. 
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Palatabilky Ratings by Consumer Panelists 

The greater percentages of consumers' responses were m the "like moderately" to 

"like very much" to "like extremely" categories for all of the attributes of the roasts from 

each of the three muscles. The triceps brachii muscle was the fevorite, receivmg the 

highest percentage of likeness responses in eight of the nkie sensory and visual 

categories. The rectus femoris muscle was the second favorke in seven of the nine 

sensory and visual categories while the mfraspmatus was the least liked muscle of the 

three m the categories ranking attributes on like or dislike. However, the overall ratmg of 

the infraspkiatus roasts were still highly acceptable. 

The majority of responses for all four of these sensory traits (tenderness, juiciness, 

flavor and overall likeness) fell mto the top three choices of "like moderately," "like very 

much," and "like extremely" for roasts from each of the three muscles (Table 2). These 

data show that all three muscles were highly acceptable ki these four sensory attributes. 

The triceps brachii muscle was rated at least "like moderately" for tenderness by 89.0% 

of the panelists while the other two muscles received 86.6 and 83.6% of the ratings in 

these three categories, respectively. More of the ratmgs were at least "like moderately" 

for juiciness of the triceps brachii muscle (90.6%) than for the kifraspinatus (84.3%) or 

the rectus femoris (75.6%). Roasts from the triceps brachii, rectus femoris and 

infraspinatus muscles were rated at least "like moderately" in flavor in that order (88.2, 

77.2 and 73.3%, respectively). Thus, the highest percentage of the panelists rated roasts 

from the rectus femoris muscle at least "hke moderately" for tenderness, but more of the 

panelists gave these ratings for juicmess and flavor to the triceps brachii roasts. The 

triceps brachii roasts were rated at least "like moderately" by 88.2% of the panelists, but 

18 



c s a e i B i t M N l l H i a M l W ' ^ ^ H ^ H ^ H B B B ^ ^ ^ l ^ M ^ ^ ^ ^ B ^ ^ B a ^ i B ^ ^ ^ ^ ^ H ^ ^ ^ ^ B ^ ^ ^ ^ ^ H ^ ^ ^ H H H H B ^ M i ^ a ^ ^ ^ ^ ^ i ^ ^ B i ^ ^ ^ B B B L i I I 

the rectus femoris and infi-aspkiatus roasts were rated only 78.0 and 67.7%, respectively. 

Roasts from the triceps brachii and rectus femoris muscles generally would have success 

seUmg at the retail level through supermarkets or food service establishments. However, 

consumer ratings of the infraspinatus indicate a less deskable product that may not be as 

successful. 

Spice Ratings by Consumer Panelists 

When comparkig roasts from each muscle for overaU likeness of spices and with 

spices excluded (Table 3), the rectus femoris and triceps brachii were highly acceptable 

with the majority of consumers indicating a "like moderately" or higher ratmg. The 

infraspinatus was rated lower, but the overall percentage was wkhin the "like 

moderately" or higher category. Wkh spices mcluded, the triceps brachii was 

considerably higher in consumer ratmgs at 77.1%, while the rectus femoris and 

kifraspinatus were lower at 72.5 and 62.9%, respectively. The ratings for overall 

likeness, spices excluded, revealed the same trend wkh the triceps brachii rated at least 

"like moderately" by 87.3% of the panelists and the rectus femoris and infraspmatus 

receivmg 78.8 and 74.1%, respectively. The lower percentage for overall likeness with 

spices mcluded could be because some of the consumers may not hke the type of spices 

on these products. 
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Percentages of Ratings for Aroma. Appearance and Leanness of the 
Roasts Shoes 

Table 4 reveals all three muscles were highly acceptable for aroma, appearance 

and leanness of the shoes. These data showmg the shoe ratmgs of these products are 

consistent with the poskive overall responses to the attributes of the whole roasts. The 

triceps brachii roasts received the highest ratmgs for all three attributes at 77.2% for 

aroma, 88.2% for ^pearance and 94.5% for leanness of the shoes. The rectus femoris 

and infraspinatus roasts were rated lower with consumer response percentages of 63.8 

and 67.8% for aroma, 66.2 and 71.5% for appearance and 81.6 and 84.1% for leanness of 

the shoes, respectively. Some comments from panelists revealed the infraspinatus muscle 

appeared to be undercooked for thek liking. The roasts did appear to have a more raw 

appearance at 63° C than the triceps brachii and rectus femoris roasts. These comments 

could indicate why the kifraspinatus received lower appearance scores because some 

panelists may prefer meat cooked to a higher degree of doneness. Although the rectus 

femoris and infraspmatus roasts scored lower than the triceps brachii, they still were 

acceptable, with the majority of the responses ki the "like moderately" or higher 

categories. These data are important ki this study because the whole roast attributes will 

be rated at the tkne of purchase, however, the shoe fectors will not be viewed until the 

roast is taken home and sliced. The product needs to have a poskive liking rating for the 

shoe attributes or the consumer may not purchase the product again. 
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Percentage of Preference Ratings for Roast Appearance 

The data for roast appearance are conparable to the other attributes evaluated ki 

this study. Table 5 indicates the triceps brachii roasts received the highest percentage of 

consumer responses in the "like moderately" or higher categories at 91.4%. The rectus 

femoris and mfraspmatus roasts were rated at 83.4 and 80.9%, respectively. These data 

mdicate all three muscles would resuk ki a roast product that is highly acceptable for 

appearance. 

Estimated Roast Weights 

When comparing the percentage of responses by the panelists for the estimated 

cooked weights for each roast, the triceps brachii roasts had the highest percentage of 

estimates of .9-kg (2.0 lb) or higher (Table 6). The percentage for estunated weights of 

.9-kg or higher of the kifraspinatus and rectus femoris roasts were 39.4 and 23.7%, 

respectively. The cooked roast weights ranged from about .45-kg (1 lb) to .68-kg (1.5 

lb); however, the roasts were not mdividually weighed. These data show that consumers 

have some problems accurately estknating the weights of cooked products with most 

panelists generally over-estknatkig the weights of the cooked roasts. Consumers 

inaccurately estknatkig roast weights could have an effect on mtent to purchase based on 

a whole roast price. 

Percentage of Consumers Willmg to Pay Each Price Range 

The majorky of responses for the range of price a panehst would be willmg to pay 

for each cooked roast indicated consumers would pay between $5.50 and 8.50 for each of 
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the roasts with the kifraspinatus at 87.5%, rectus femoris at 90.6% and the triceps brachii 

at 73.2% of the responses (Table 7). The triceps brachii received the highest percent of 

consumer responses who would pay $8.51 or higher (26.8%). The mfraspmatus and 

rectus femoris had 12.6 and 9.5% in this category, respectively. The consumers' 

willmgness to pay a higher price for the triceps brachii roasts is consistent with data 

indicatmg the higher visual and sensory scores for the roasts from this muscle. The 

rectus femoris was the muscle which panelists would be willmg to pay the least for 

because almost one-half of the responses were in the lowest price range. 

Consumer Ratmgs for Amount of Sak 

About two-thkds of the roasts were judged by the consumer panelists to be 

correct in sak content, with the percentage who chose "just enough sak" ranging from 65 

to 71% across the three muscles (Table 7). More panelists believed the roasts from the 

infraspinatus and triceps brachii muscles were undersaked than oversalted. However, 

more roasts from the rectus femoris muscle were judged oversalted than undersaked. 

Some variance in sak amount liking would be expected because the mdividual taste for 

sakiness differs among consumers. Only 4% of the roasts were judged to have ekher 

"much too much sak" or "way too httle sak." 

Consumer Purchase Intent by Muscle 

The triceps brachii received the highest percent of poskive purchase mtent 

(probably or definitely would buy) wkh 73.2% of the panelists kidicatmg they would 

purchase the roasts from this muscle (Table 9). These data correlate with the other visual 
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and sensory attributes because the triceps brachii roasts rated highest m almost all 

categories. The rectus femoris and mfraspmatus roasts received poskive purchase mtent 

percentages of 62.2 and 55.9%, respectively. Akhough these numbers are lower than the 

percentages for the triceps brachu, over one-half of the panelists still kidicated a poskive 

purchase mtent for the roasts from these muscles. Only 11% of the panelists kidicated 

they definkely would not buy any of the roasts from these muscles. 

Sunple Correlation Evaluations 

Pearson correlation coefficients between aU rotisserie roast attributes are hsted in 

Table 10. The variables correlatmg higher with overall likeness of the roasts were overall 

likeness, spices excluded (.83), flavor (.74), aroma of the shoes (.71), and shoe 

appearance (.69). Among tenderness, juicmess, and flavor, flavor had more influence on 

overall likeness then either tenderness or juickiess ratings. All of these discussed 

variables were slightly lower in thek correlation with purchase intent than wkh overall 

likeness but ranked similarly in magnitude of association. Aroma of the slices correlated 

higher wkh overall likeness and purchase intent than tenderness and juiciness. Overall 

likeness accounted for 67% of the variation in purchase intent, indicatmg that other 

factors considerably influence purchase intent. 

Stepwise Regression Equations for Predictmg Rotisserie Roast Attributes 

Stepwise regression equations for predictmg rotisserie roast attributes for sensory 

and visual variables are listed in Table 11. The best two or three independent variable 

equations are given for the prediction of the dependent variables hsted. Equations were 
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calculated to determine the best independent variables for predictmg each dependent 

variable. However, httle increase ki R was found after equations contaming either two 

or three mdependent variables were developed. The purchase mtent was best kidicated 

by the overall likeness, spices excluded, flavor and overall likeness of the sak scores with 

an R̂  of .70 with all three variables ki the model. Addkional mdependent variables were 

added to the model but none raised the R̂  more than 1%. The overall likeness, flavor and 

overall likeness, spices excluded were the most common variables wkhm the first five 

steps of the model for all attributes. 

Cost Analysis 

A cost analysis of each roast was figured. The cost is somewhat vague because 

each of the muscles is not sold individually and must be excised from a larger sub-primal 

cut. The infraspinatus and triceps brachii muscles are both puUed from the chuck clod 

and the cost of the individual muscle is approximately $4.74 to 4.85/-kg. The rectus 

femoris is somewhat higher at approximately $6.17/-kg. Prices were derived by using the 

cost of the sub-primal per pound and adding back the approximate recovery value of the 

portion of the product not utilized. Along with the price of the muscle, a cost of $1.21/-

kg was added as a processing cost. Therefore, the approximate overall cost of producing 

a raw, rotisserie roast product using the indicated muscles is $6.06 to 7.39/-kg. The 

overall cost of a raw roast product from these muscles weighkig between .5-kg (1.0 lb) 

and .9-kg (2.0 lb) would range from $3.03 to 5.45 for roasts from the triceps brachii and 

mfraspmatus to $3.69 to 6.65 for roasts from the rectus femoris. Using an overall 

average of 80% cooking yield, the cooked price for each muscle woidd range from $3.79 
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(.5-kg) to $6.81 (.9-kg) for roasts from the muscles of the chuck, to $4.61 to 8.31 for 

roasts from the rectus femoris muscle. These costs show k woidd be profitable to 

manufacture .5-kg the roasts from the triceps brachii, kifraspinatus, and rectus femoris 

muscles, according to the price ranges consumers would pay for the cooked roasts. 

However, k would not be financially feasible to produce roasts that weigh .9-kg because 

the processing cost would be higher than the price ranges consumers kidicated they 

would pay for each roast. In this case, k may be more feasible to sell the roasts on a price 

per pound basis. This may be a more reahstic way of retailkig this product because larger 

famihes would be interested in purchasing a larger roast. By using the price per pound 

method, a certain price could be set per pound and a profit could be made whether the 

roast weighed .5-kg or .9-kg. 
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Table 1. Demographics of consumer panelists 

Variable 
Gender 

Male 
Female 

Household size 
1 
2 
3 
4 
5 
6 

Kind of income 
Single 
Dual 

Age, y 
18 to 34 
35 to 50 
Over 50 

Ethnicity 
African American 
Asian 
Caucasian/ White 
Hispanic 
Native American 

Income level 
<$20,000 
$20,000 to 29,999 
$30,000 to 49,999 
$50,000 to 69,999 
>$70,000 

No.* of consumers 

69 
50 

17 
51 
30 
19 
5 
2 

58 
66 

43 
48 
33 

4 
3 

103 
14 
1 

22 
18 
36 
25 
21 

Percent 

58.0 
42.0 

13.7 
41.1 
24.2 
15.3 
4.0 
1.6 

46.8 
53.2 

34.7 
38.7 
26.6 

3.2 
2.4 

82.4 
11.2 

.8 

18.0 
14.8 
29.5 
20.5 
17.2 

* Not all consumers 126 consumers who participated m the 
study provided conq)lete demographic data. 
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Table 2. Percentage of each ratmg by consumer panelists for tenderness (T), 
juicmess (J), flavor (F), and overall likeness (OL) of roasts by muscle from 

which the roasts were obtained 

Rating scale 
Like extremely 
Like very much 
Like moderately 
Like slightly 
Nekher like nor 

dislike 
Dislike slightly 
Dislike 

moderately 
Dislike very 

much 
Dislike extremely 

1 
T 

37.8 
32.3 
16.5 
7.1 

.8 
3.9 

.8 

0 

.8 

Muscle from which the roast was 
[nfraspkiatus 

J 
25.2 
34.7 
24.4 

9.5 

2.4 
2.4 

.8 

.8 

0 

F 
18.1 
26.8 
28.4 
11.0 

3.2 
8.7 
3.9 

0 

0 

OL 
15.0 
29.9 
22.8 
14.2 

2.4 
8.7 
3.9 

2.4 

.8 

Rectus femoris 
T 

20.5 
34.7 
28.4 

7.1 

1.6 
3.9 

.8 

2.4 

.8 

J 
18.9 
26.8 
29.9 
12.6 

3.9 
6.3 
0 

1.6 

0 

F 
14.2 
35.4 
27.6 
11.8 

2.4 
3.2 
3.2 

.8 

1.6 

OL 
12.6 
38.6 
26.8 

9.5 

2.4 
7.1 

.8 

2.4 

0 

obtakied 
r 

T 
27.6 
37.8 
23.6 

3.9 

0 
4.7 

.8 

1.6 

0 

rriceps 
J 

24.4 
44.1 
22.1 

3.9 

2.4 
1.6 
.8 

.8 

0 

brachi 
F 

18.9 
42.5 
26.8 

7.9 

1.6 
.0 
.8 

1.6 

0 

i 
OL 
18.1 
42.5 
27.6 

5.5 

.8 
3.9 

.8 

.8 

0 
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Table 3. Percentage of preference ratmgs by consumer panelists for overall 
likeness of roasts wkh spices included (OLS) and with spices excluded (OLSE) 

Rating scale 
Like extremely 
Like very much 
Like moderately 
Like shghtly 
Neither like nor dislike 
Dislike slightly 
Dislike moderately 
Dislike very much 
Dislike extremely 

Muscle from which the roasts 
Infraspinatus 
OLS OLSE 
10.2 12.6 
29.9 33.1 
22.8 28.4 
13.4 7.9 
13.4 4.7 
7.1 9.5 
2.4 2.4 
0 1.6 

.8 0 

Rectus femoris 
OLS OLSE 
8.7 

36.2 
27.6 

8.7 
7.1 
7.9 
2.4 
1.6 
0 

13.4 
37.8 
27.6 
10.2 
3.9 
5.5 
0 

.8 

.8 

were obtained 
Triceps 

OLS 
11.8 
36.2 
29.1 

7.8 
10.2 
2.4 
2.4 
0 
0 

brachii 
OLSE 
17.5 
46.0 
23.8 
6.4 
1.6 
4.8 
0 
0 
0 
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Table 4. Percentage of preference ratmgs by consumer panelists for aroma (ARS), 
appearance (APS), and leanness (LNS) of the roast shoes 

Rating scale 
Like extremely 
Like very much 
Like moderately 
Like shghtly 
Neither like nor 

dislike 
Dislike slightly 
Dislike moderately 
Dislike very much 
Dislike extremely 

Muscle from which the roasts were obtakied 
Infraspinatus 

ARS 
11.0 
28.4 
24.4 
15.0 

13.4 
5.5 
0 
1.6 
.8 

APS 
18.1 
21.3 
26.8 

9.5 

3.9 
4.7 
7.9 
3.9 
3.9 

LNS 
23.6 
32.3 
21.3 
10.2 

1.6 
7.1 
1.6 
1.6 
.8 

Rectus femoris 
ARS 
13.4 
28.4 
26.0 
15.0 

11.8 
3.2 
0 
1.6 
.8 

APS 
20.0 
31.5 
20.0 
15.0 

1.6 
7.1 
3.2 
1.6 
.8 

LNS 
36.2 
34.7 
17.3 
2.4 

6.3 
2.4 
0 

.8 
0 

Triceps brachii 
ARS 
16.8 
36.8 
28.0 

8.8 

7.2 
1.6 
.8 

0 
0 

APS 
25.4 
38.9 
19.8 
8.7 

1.6 
4.0 
1.6 
0 
0 

LNS 
43.3 
39.4 
11.8 
2.4 

.8 
2.4 
0 
0 
0 
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Table 5. Percentage of preference ratmgs by consumer panelists for appearance of 
the roasts by muscle 

Rating scale 
Like extremely 
Like very much 
Like moderately 
Like slightly 
Neither like nor dislike 
Dislike slightly 
Dislike moderately 
Dislike very much 
Dislike extremely 

Muscle from which the roast was obtakied 
Infraspmatus 

9.5 
37.3 
34.1 

7.1 
2.4 
7.1 

.8 
1.6 
0 

Rectus femoris 
11.8 
35.4 
36.2 
9.5 

.8 
4.7 
1.6 
0 
0 

Triceps brachii 
18.9 
44.9 
27.6 

3.2 
2.4 
3.2 
0 
0 
0 
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Table 6. Percentage of consumer panelists who estunated each weight 
of cooked roast by muscle 

Roast weight, kg (lb) 
.23 (.50) 
.34 (.75) 
.45(1.0) 
.68(1.5) 
.91 (2.0) 

1.14(2.5) 
>1.14(2.5) 

Muscle from which the roast 
Infraspinatus 

2.4 
6.3 

22.1 
29.9 
31.9 
11.8 
9.5 

Rectus femoris 
2.4 

17.3 
31.5 
25.2 
26.4 

5.5 
3.2 

was obtained 
Triceps brachii 

0 
3.2 

16.5 
23.6 
41.7 
15.8 
17.3 
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Table 7. Percentage of consumer panelists who were willing to pay each price 
range for the cooked roasts by muscle 

Price/kg (lb) ranges 
$12.12-14.32 ($5.50-
$14.33-16.52 ($6.51-
$16.53-18.73 ($7.51-
$18.74-20.93 ($8.51-

>$20.93 ($9.50) 

- 6.50) 
- 7.50) 
- 8.50) 
- 9.50) 

Muscle from which the roast 
Infraspinatus 

26.8 
40.2 
20.5 

7.9 
4.7 

Rectus femoris 
46.5 
23.6 
20.5 

7.9 
1.6 

was obtained 
Triceps brachii 

18.9 
29.9 
24.4 
14.2 
12.6 
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Table 8. Percentage of consumer panelists who rated m each category 
the amount of salt by muscle 

Amount of sak ratmgs 
Way too little sak 
Not enough sak 
Just enough salt 
Too much sak 
Much too much sak 

Muscle from which the roast was obtained 
Infraspinatus 

1.6 
23.6 
65.4 

9.5 
0 

Rectus femoris 
.8 

11.0 
69.3 
17.3 

1.6 

Triceps brachii 
0 

18.9 
70.9 
10.2 
0 
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Table 9. Percentage of consumer panehsts who would or would not 
purchase the cooked roasts by muscle 

Purchase mtent 
Definitely would buy 
Probably would buy 
May or may not buy 
Probably would not buy 
Definkely would not buy 

Muscle from which the roast was 
Infraspinatus 

23.6 
32.3 
22.8 
15.8 
5.5 

Rectus femoris 
20.5 
41.7 
24.4 
10.2 
3.2 

; obtained 
Triceps brachii 

25.2 
48.0 
18.9 
5.5 
2.4 
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CHAPTER V 

IMPLICATIONS 

This study revealed the cheaper, less utilized cuts of the round and chuck can be 

processed and retailed as a value-added product to further mcrease the value of these 

primal beef cuts. An advantage exists for excismg whole muscles from the round and 

chuck and processing them accordmg to thek individual characteristics. Consumers from 

this region would purchase fully cooked rotisserie roasts from the triceps brachii, 

infraspinatus, and rectus femoris muscles and these roasts have the potential to be retailed 

successfully. However, they should not be retailed together because the roasts from the 

triceps brachii muscle will receive higher palatabihty and appearance ratings from 

consumers when compared to the other two muscles. Therefore, the roasts from the 

infraspinatus and rectus femoris muscles would not be purchased as regularly as the 

roasts from the triceps brachii. The infraspmatus also should be taken to a greater degree 

of doneness because some consumers indicated the cooked product was too raw. The 

kigredients and amounts used ki the processing of the roasts ki this study are favorable to 

the palatabilky preferences of the consumers. The portion size of the cooked roasts 

should be approxknately .5-kg to make the retailmg of this product cost effective. A 

retail beef rotisserie roast product from the chuck or round can be processed accordmg to 

the procedures of this study and sold to compete with rotisserie chicken on a retail or 

foodservice level. Addkional research needs to be done wkh other muscles as weU as a 

more detailed cost analysis to determme which other muscles of the round and chuck 

could feasibly be used to manufacture this type product. Research also should be 
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conducted to determme if retailing this product on a price per pound basis would be more 

profitable than sellkig each roast at a set retail price. Also, additional spice combkiations 

could be researched to attract a larger customer base and provide a greater selection of 

beef rotisserie roast products. Overall, these products should appease the consumers' 

deske for a beef rotisserie roast product and therefore mcrease beefs market share in the 

retail, HMR and foodservice industries. 
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APPENDIX A 

ROTISSERIE BEEF CONSUMER EVALUATION FORM 

41 
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Rotisserie Beef Consumer Evaluation 

Instnictions: Today you will evaluate three rotisserie beef roasts. Each roast will be 
presented to you in two steps. First, a whole roast will be presented for you to 
evaluate its appearance. Second, slices of the roast will be presented for you to taste. 

Appearance of the Roast 
Please indicate how much you like or dislike Xht Appearance of each roast by placing a 
check in the appropriate blank for each sample. 

Sample A Sample B Sample C 
Like Extremely 

Like Very Much 

Like Moderately 

Like Slightly 

Neither Like nor Dislike 

Dislike Slightly 

Dislike Moderately 

Dislike Very Much 

Dislike Extremely 

Please estimate how much each roast weighs by placing a check in the appropriate blank for 
each sample. 

Sample A Sample B Sample C 
Vilb, 

V4lb. 

lib, 

1 Vi lbs, 

2 lb. 

2 V2 lbs. 

Over 2^2 lbs. 
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Please indicate which price range you would expect to pay for each cooked roast in a 
grocery store by placing a check in the appropriate blank for each sample. 

Sample A Sample B Sample C 

$5.50'$6.50 

$6.51-$7.50 

$7.51-$8.50 

$8.51-$9.50 

Over $9.50 

Tenderness 
Please indicate how much you like or dislike the Tenderness of each sample by placing a 
check in the appropriate blank for each sample. 

Sample A Sample B Sample C 
Like Extremely 

Like Very Much 

Like Moderately 

Like Slightly 

Neither Like nor Dislike 

Dislike Slightly 

Dislike Moderately 

Dislike Very Much 

Dislike Extremely 
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Juiciness 
Please indicate how much you like or dislike the Juiciness of each sample by placing a check 
in the appropriate blank for each sample. 

Sample A Sample B Sample C 
Like Extremely 

Like Very Much 

Like Moderately 

Like Slightly ~ 

Neither Like nor Dislike 

Dislike Slightly ~ 

Dislike Moderately 

Dislike Very Much 

Dislike Extremely 

Flavor 
Please indicate how much you like or dislike the Flavor (all factors included) of each sample 
by placii^ a check in the appropriate box for each sample. 

Sample A Sample B Sample C 
Like Extremely 

Like Very Much 

Like Moderately 

Like Slightly 

Neither Like nor Dislike 

Dislike Slightly 

Dislike Moderately 

Dislike Very Much 

Dislike Extremely 
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Overall Likine of the Meat (Spices Excluded) 
Please indicate how much you like or dislike each sample (spices excluded) by placing a 
check in the appropriate box for each sample. 

Sample A Sample B Sample C 
Like Extremely 

Like Very Much 

Like Moderately 

Like Slightly ~ 

Neither Like nor Dislike 

Dislike Slightly " 

Dislike Moderately 

Dislike Very Much 

Dislike Extremely 

Aroma of the Slices 
Please indicate how much you Uke or dislike the Aroma of each sample by placing a check in 
the appropriate blank for each sample. 

Sample A Sample B Sample C 
Like Extremely 

Like Very Much 

Like Moderately 

Like Slightly 

Neither Like nor Dislike 

Dislike Slightly 

Dislike Moderately 

Dislike Very Much 

Dislike Extremely 
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Appearance of the Slices 
Please indicate how much you like or dislike iht Appearance of each sample by placing a 
check in the appropriate blank for each sample. 

Sample A Sample B Sample C 
Like Extremely 

Like Very Much 

Like Moderately 

Like Slightly 

Neither Like nor Dislike 

Dislike Slightly 

Dislike Moderately 

Dislike Very Much 

Dislike Extremely 

Leanness 
Please indicate how much you like or dislike the Leanness of each sample by placing a check 
in the appropriate blank for each sample. 

Sample A Sample B Sample C 
Like Extremely 

Like Very Much 

Like Moderately 

Like Slightly 

Neither Like nor Dislike 

Dislike Slightly 

Dislike Moderately 

Dislike Very Much 

Dislike Extremely 
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Amount of Salt 
Please indicate your liking for the Amount of Salt in each sample by placing a check in the 
appropriate box for each sample. 

Sample A Sample B Sample C 
Much Too Much Salt 

Too Much Salt 

Just Enough Salt 

Not Enough Salt 

Way Too Little Salt 

Overall Likine of Salt 
Please indicate your Overall liking of the amount of Salt m each sample by placing a check in 
the appropriate box for each sample. 

Sample A Sample B Sample C 
Like Extremely 

Like Very Much 

Like Moderately 

Like Slightly 

Neither Like nor Dislike 

Dislike Slightly 

Dislike Moderately 

Dislike Very Much 

Dislike Extremely 
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Overall Likine 
Please indicate your Overall Liking (everything considered) of each sample by placing a 
check in the appropriate box for each sample. 

Sample A Sample B Sample C 
Like Extremely 

Like Very Much 

Like Moderately 

Like Slightly 

Neither Like nor Dislike 

Dislike Slightly 

Dislike Moderately 

Dislike Very Much 

Dislike Extremely 

Likelihood to Buy the Roast 
If this product were to become available at the grocery store, please indicate your 
Likelihood to Buy it by placing a check in the appropriate box for each sample. 

Sample A Sample B Sample C 
Definitely would buy 

Probably would buy 

May or may not buy 

Probably would not buy 

Definitely would not buy 
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About Yourself 

(Please circle the answer that applies for each item.) 

Gender Household 
Size 

Male 1 person 

Female 2 people 

3 people 

4 people 

5 people 

6 people 

Over 6 
people 

Annual Household Income (if 
income) 

Under $20,000 

$50,000 - $69,999 

Household 

Single 
Income 
Dual 
Income 

Age 

Under 18 

18-34 

35-50 

Over 50 

Ethnic Origin 

African-American 

Caucasian/ White 

Native American 

Hispanic 

Asian 

Other 

you are a full time student indicate vour narent's 

$20,000 

$70,000 

- $29,999 

or more 

$30,000 - $49,999 

Comments/ Suggestions 

49 
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APPENDIX B 

GROUND BEEF CERTIHCATE 
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